This paper studies the governance of defi ned-benefi t pension plans in the United Kingdom. We construct a governance measure, equal to the proportion of trustees of the pension plan who are also executive directors of the sponsoring company. Our fi ndings indicate that pension plans of indebted companies with a higher proportion of insider-trustees: (i) invest a higher proportion of the pension plan assets into equities, (ii) contribute less into the pension plan, and (iii) have a larger dividend payout ratio. This evidence supports an agency view, whereby insider-trustees act in the interest of shareholders of the sponsoring company, and not necessarily pension plan members.
Introduction
Many companies have promised their employees defined benefit (DB) pensions. The large increases in life expectancy that have occurred over the last decades, and the decline in interest rates that are used to calculate the present value of such liabilities, have led to significant increases in corporate pension liabilities. In addition, the recent decline in stock prices has substantially decreased the value of pension plan assets. As a result, many DB corporate pension plans now show substantial deficits. 1 In the United Kingdom, which is the focus of this paper, defined benefit pension plans are set up in trusts, with the trustees being the persons responsible for these trusts. More precisely, the trustees must decide how to invest the assets of the pension plan, and must put in place a schedule of contributions for the sponsoring companies. These powers, combined with the size and deficit of the pension plans, mean that the actions of pension plan trustees have important implications not only for pension plan members, but also for the value and behavior of sponsoring firms.
But who are the trustees of these pension plans? The law specifies that the trustees of the pension plan may be employee or member representatives, independent individuals, or importantly, that they may also be directors of sponsoring companies. Obviously, and for the latter group of individuals, this can lead to conflicts of interest between their executive and trustee roles, which have been recognized by the regulatory authority:
"As a trustee, your duties are to the scheme and not to any group or individual that you are connected with, such as the employer, a trade union or a particular group of members, such as pensioner members. Sometimes you may find yourself faced with difficult decisions because of your other interests, such as whether to pay surplus scheme funds to the employer." in "Pension Scheme Trustees" (2001), page 17.
The decision to pay resources back to the employer -if the fund is running a surplus -or, as it is more often the case in recent years, the decision to require employers to make additional 1 As a measure of magnitude, at the end of 2002 the average deficit in the DB pension plans of Footsie 100 companies was 20 percent of the value of assets of the plan, or 4.6 percent of the value of the firm assets. These numbers are based on our calculations from data obtained from the footnotes of the annual reports. We give more details below.
contributions into a plan in deficit are two instances when conflicts of interest may arise for insider-trustees, meaning trustees who are also executive directors of the sponsoring company. In this paper we study such conflicts of interest.
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Our departure point is that the presence of corporate insiders as trustees of the pension plan may allow the sponsoring company to exert more control over the pension fund. But how is such control exerted? More precisely, how does the presence of executive directors of the sponsoring company as trustees of the pension plan affect the way in which the pension plan assets are invested, and the level of contributions paid into the fund?
We focus on two alternative hypotheses. The first hypothesis is that the presence of insiders is a source of agency problems, if it allows insider-trustees to favor shareholders of the firm over members of the pension plan. As described by Treynor (1977) , a company with a DB pension plan owns a put option. If the assets (the firm and DB assets) fall short of the pension fund liabilities, the firm has the option to give these assets to the DB beneficiaries as payment. Since the value of a put option increases with the risk of the underlying assets, insider-trustees may have the incentive to increase the risk of the assets (the firm and DB assets) beyond what is optimal for the members of the pension plan, for example by investing the pension plan assets into equities. The agency problems may also be reflected in the contributions paid into the pension plan. Pension plan liabilities are similar to long-term debt, and pension plan members are debt-holders of the company (see Webb, 2004) . Insider-trustees who favour shareholders of the firm over pension plan members may have an incentive to reduce firm contributions to the plan.
The second hypothesis is that insider-trustees facilitate a more efficient management of tax liabilities, which may be positive for both shareholders and pension plan members. More precisely, companies may be able to generate tax savings if they integrate their financial and 2 In this paper we focus on agency problems between trustees who are directors of the company and members of the pension plan. As the quote mentions, conflicts of interest may also arise for trustees who belong to a particular group of pension plan members, e.g. pensioner members, and other members of the plan. For example: if a pension fund has a large deficit, it may be optimal for a pensioner member not to require that the firm pay additional contributions into the plan, if such contributions increase the likelihood of bankruptcy. This is because pensioner members may receive full benefits even if there is a deficit, and only a fraction of such benefits in the event of bankruptcy. We do not analyze such agency problem, since we do not know to which group of individuals trustees who are not executive directors of the sponsoring company belong to. pension investment policies: If a company increases leverage, uses the proceeds to fund the pension plan, and invests these funds in bonds, it may generate tax savings without affecting financial risk (Black, 1980 , Tepper, 1981 . This is because the increase in leverage generates a debt tax shield, while the return on bonds held in the pension plan is tax-exempt. 3 To test these alternative hypotheses we collect information on UK companies that have DB pension plans. We collect information on their pension plan assets (including how they are invested), pension plan liabilities, contributions paid into the pension plan, and actuarial assumptions. In addition, we collect information on the identity of the trustees of the pension plan, and whether they are executive directors of the sponsoring company. Finally, we collect a variety of information for sponsoring companies, including the total value of their assets, profitability, taxes paid, leverage, dividends paid, and investment.
We find evidence that supports the agency hypothesis, whereby insider-trustees act in the interest of shareholders of the sponsoring company, and not necessarily pension plan members. More precisely, we find that pension plans of more leveraged firms with a higher proportion of insidertrustees invest a higher proportion of the pension plan assets into equities. We also show that the presence of insider-trustees allows firms to make lower contributions into the plan. These results are robust to instrumental variables regressions that treat the proportion of insider-trustees as an endogenous variable. On the other hand, we find no support for the tax management hypothesis.
One further prediction of the agency hypothesis is that the lower pension plan contributions should be associated with higher dividend payouts to shareholders (Webb, 2004) . Interestingly, and consistent with this prediction, we find that firms that pay a larger fraction of net income in the form of dividends, and whose pension plans have a higher proportion of insider-trustees, tend to make lower pension plan contributions. Finally, we look at the relation between corporate investment and pension plan contributions. We find evidence suggesting that insider-trustees allow companies to decrease contributions into the pension plan when investment is large. If such investment is efficient, having insiders as pension plan trustees is positive for both shareholders 3 In support of the tax hypothesis Frank (2002) finds, in a sample of U.S. firms, that the percentage of DB assets invested in bonds is positively correlated with the tax benefits from financing with corporate debt. However, Bodie, Light, Morck and Taggert (1987) , find no evidence of a relation between firms' tax benefits and their DB's investment in bonds, after controlling for non-tax factors. Differently from these papers, we investigate whether the presence of insiders-trustees facilitate the management of tax liabilities. and pension plan members. However, we find no evidence that the lower contributions are correlated with better investment opportunities.
The paper is organized as follows. In Section 2 we describe the rules for appointing trustees, trustee duties and powers. Section 3 discusses the agency and tax management hypotheses in detail, and offers some testable predictions. Section 4 describes how we have collected and constructed the data, including our governance measure, and presents descriptive statistics.
Section 5 contains the main results. In Section 6 we present further evidence on pension contributions that supports the agency view described above, but that is also suggestive of further agency problems. Section 7 concludes.
The trustees of the pension plan
In this section we briefly describe the rules for appointing trustees, their duties and powers. 4 Most UK pension plans have a set of legal documents that set up the trust and the rules of the plan, which is called the trust deed. Unfortunately, the trust deeds are not generally publicly available.
However, the trust deed normally gives the employer or the existing trustees the power to appoint trustees. Generally, any individual aged 18 or over and capable of holding property can be a trustee. In addition, since April 1997 pension plans have been legally required to allow the members of the plan to have a say in selecting and appointing trustees. This means that the employer has a choice of either to: (i) propose arrangements for choosing trustees and to put these arrangements for approval by the members under a statutory consultation procedure; (ii) or to leave it to the existing trustees to make the arrangements for choosing member-nominated trustees. In either case the arrangement must allow for at least one-third and two of the trustees to be member-nominated (or one of the trustees if the scheme has less than one hundred members).
Thus, and importantly, employers may choose whether or not to appoint the majority of trustees of the plan, and whether to appoint insiders or outsiders.
Trustee powers differ from plan to plan, but usually the trust deed includes the powers to: (i) maintain financial records and appoint and remove suitable professional advisers (actuaries, auditors, investment advisers and managers, custodians, and solicitors); (ii) decide the investment strategy for the assets of the plan; (iii) put in place and maintain a schedule of contributions, so that the level of contributions to the plan together with its current assets will be enough to meet its liabilities. Trustees should agree the schedule of contributions with the employer, but if they cannot agree, they will need to put one in place anyway after taking advice from the scheme actuary. Given these powers, it is clear that the actions of the trustees can affect the behavior of the firm in a significant way.
In deciding the schedule of contributions, the trustees must follow the rules set out in the Minimum Funding Requirement (MFR) . If the actuarial valuation shows that the scheme has a shortfall, meaning that its liabilities are larger than its assets, then trustees must revise the schedule of contributions so as to eliminate the shortfall within ten years. This period is referred to as the 'schedule period.' Furthermore, if the actuarial valuation shows that the scheme is less than 90% funded, the scheme is said to have a serious shortfall. In this case, and as well as eliminating the shortfall by the end of the schedule period, the employer must also eliminate the serious shortfall within three years of the date of the signature of the valuation. Thus, and in the case of a pension fund shortfall, trustees are required to put in place a schedule of contributions that removes these shortfalls within these set time horizons. However, and unlike in the United
States, there are no explicit funding rules linking pension plan shortfall to contributions. Thus trustees have a degree of flexibility when drawing the schedule of contributions. Furthermore, if more time is needed to ensure that the scheme is fully funded on an MFR basis, the trustees or the employer (or both), can apply to the Occupational Pensions Regulatory Authority for an extension.
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It is important to note that for most plans trustees are not allowed to invest more than 5% of the plan's assets in employer-related investments. These include shares in the employer's business, and acquiring property used in the business, such as the premises where the company operates.
Thus, in the UK the investment of corporate DB pension plans assets in the sponsoring company equities are significantly restricted by law.
Hypotheses
Our approach is to use the fraction of corporate insiders among the trustees as a measure of the control that the sponsoring company can exert over the pension fund. In the existing literature there are two views of the implications of a tight control by a company over its pension plan.
The first view is that the presence of insiders is a source of agency problems. As described by Treynor (1977) , a company with a DB pension plan effectively owns a put option: the firm can
give its own assets and the DB assets to the DB beneficiaries as payment, if the value of these assets falls short of pension fund liabilities. Since the value of a put option increases with the risk of the underlying assets, insider-trustees may have the incentive to increase the risk of the assets (firm and pension plan assets) beyond what is optimal for the members of the pension plan
The second view emphasizes the positive consequences of insider-trustees for a more efficient management of tax liabilities. The idea is that a company can generate substantial tax savings by integrating its financial and pension investment policies. The remainder of the section describes in detail the specific testable predictions deriving from these theories for the choice of pension plan asset allocation, and the schedule of contributions.
Agency hypothesis
An important decision made by pension plan trustees is the investment strategy for the pension plan's assets. This means that trustees must choose the portfolio mix between riskier financial assets such as equities, and less risky financial assets such as bonds and cash. Obviously, trustees do not decide on each single asset investment that is made, but they must decide the overall investment strategy. But how is the share of pension plan assets that are invested in equities affected by the presence of trustees who are insiders?
It is theoretically clear that equity holders of highly leveraged firms wish to undertake riskier projects, since this results in a wealth transfer from debt holders to equity holders. However, it has proven more difficult to provide empirical evidence of this risk shifting. Part of the difficulty is in assessing the risk of the projects that firms can undertake. If we think of the share of pension assets invested in equities as a measure of the risk, then insider-trustees acting on behalf of shareholders of the sponsoring company will wish to invest a higher proportion of the pension plan assets in equities. This effect should be stronger if the sponsoring company is highly leveraged, since in this case the put option is closer to being in the money. This leads us to our first testable hypothesis.
Agency prediction 1: Pension plan trustees who are corporate insiders will invest a larger fraction of the pension plan assets in equities, especially if the sponsoring company is highly leveraged.
A second important role of trustees is to put in place a schedule of contributions, so that the level of contributions to the plan together with its current assets will be enough to meet its liabilities.
But how does the presence of insiders affect the contributions paid into the pension plan? Pension plan deficits are similar to long-term debt, and pension plan members of an under-funded pension plan are debt-holders of the sponsoring company (Besley and Prat, 2003, Webb, 2004) . Insidertrustees acting on behalf of shareholders of the sponsoring company may have an incentive to minimize funds paid to debt-holders, and to an under-funded pension plan. 6 This is likely to be the case if the sponsoring company is highly leveraged. This is our second agency prediction:
Agency prediction 2: Pension plan trustees who are corporate insiders will make lower contributions into the pension plan, especially if the sponsoring company is highly leveraged.
Tax arbitrage hypothesis
Pension plan assets are held in trusts, separately from other firm assets, and are tax exempt. On the contrary, the return on the firm financial assets is taxed. Therefore, a firm that integrates its financial and pension investment policies may engage in tax arbitrage. The firm minimizes its tax bill by increasing leverage, and using the proceeds to fund the pension plan, whose assets are then invested in bonds. The increase in leverage provides a debt tax shield, but since the proceeds are invested in bonds the financial risk of the firm is unchanged. Furthermore, the asset returns held in the pension fund are not taxed. The firm can achieve this tax arbitrage provided that it earns positive profits and needs to pay taxes (see Black 1980 , Tepper, 1981 , Bodie, Light, Morck and Taggert, 1987 , and Frank, 2002 .
But how does the presence of insiders as trustees of the pension plan affect this tax arbitrage argument? It is our hypothesis that the presence of insiders makes it easier to coordinate the financial policy and pension investment policy of the firm. This means that if the firm is profitable (pays taxes), and there is a large fraction of insiders, one should observe a pension investment tilted towards bonds and away from equities. This is summarized in the following prediction:
Tax arbitrage prediction 1: Pension plan trustees who are corporate insiders will invest a larger fraction of the pension plan assets in bonds, especially if the sponsoring firm is paying taxes.
One may reasonably think that the tax arbitrage view also offers some predictions for when contributions to the pension plan should be made. Since contributions are a cost for the sponsoring firm, firms may be better off making such contributions when they have to pay taxes.
However, if firms are allowed to carry losses back and forward, as in the UK, the benefits of engaging in such tax arbitrage may be significantly reduced. Nevertheless, we summarize this prediction as:
Tax arbitrage prediction 2: Pension plan trustees who are corporate insiders will make larger contributions into the pension plan when the sponsoring firm faces a high tax rate.
Other hypotheses
Recent work by Rauh (2004) is suggestive of another instance when the presence of corporate insiders as trustees of the pension plan may be positive for shareholders, employees and pension plan members. Rauh (2004) finds for a sample of US firms that mandatory contributions into DB pension plans force financially constrained firms to reduce investment. In the UK there are not explicit rules linking pension plan deficits to firm contributions. It is up to the trustees to decide on the level and timing of such contributions (subject to the MFR rules). It is possible that the presence of insider-trustees allows companies to decrease contributions paid into the pension plan at times when the firm needs the resources for investment. In other words, the presence of insider-trustees may allow companies to reduce contributions paid into the pension plan, and undertake investments that otherwise could not be undertaken. If this investment is efficient, having insider-trustees is of value for both shareholders and pension plan members. On the other hand, if this investment is inefficient, then there is an agency problem between corporate executives and pension plan trustees on one hand, and shareholders, employees and pension plan members on the other hand. We investigate this hypothesis in Section 6.
The Data

Sources
Pension plans data and accounting rules for pensions
We have hand-collected data on corporate pension plans from the annual reports of companies.
From the footnotes to these reports we obtain information on whether the company has a DB plan, the market value of its assets, the actuarial value of the liabilities, and contributions to the plan. We also obtain information on the actuarial assumptions made for the valuation of liabilities, including price inflation, salary increases, and the rate at which the fund liabilities were discounted. Finally, we obtain information on the value of the investment of the assets of the plan in equities, bonds and other assets. It is important to note that it is only recently that companies have been required to disclose information in this form, in accordance to Financial
Reporting Standard 17 (henceforth, FRS17).
The UK is in a transitional period, in terms of the accounting rules for pensions. The old rule, still adopted by almost all companies, is SSAP24. This old rule allows a discounted income method to be used for the valuation of assets, with the assumptions made for the growth rate of dividends not always disclosed. Second, SSAP24 does not specify which values should be used for the discount rate for liabilities. In practice, the lack of information disclosure, and the flexibility available in valuing assets and liabilities meant that it was very hard to assess the true deficit in the plans.
Even though SSAP24 is still widely adopted, companies must also report in the footnotes to the annual reports pension information according to FRS17. Under FRS17 the reported value for the pension plan assets is the market value of these assets at the balance sheet date. In this respect FRS17 is similar to the accounting rules in the United States (FAS87). But there are other important differences. According to FRS17, any gains or losses, due for example to differences between the expected and actual return on the plan's assets, must be fully recognized in the statement of total recognized gains and losses in the year in which they occur. This is in contrast with FAS87 where gains and losses are generally spread over a number of years, and then recognized in the profit and loss account.
On the liabilities side, and for DB plans, a full actuarial valuation by a professionally qualified actuary must be done at least once every three years. The actuary must review the most recent valuation at the balance sheet date and update it to reflect current conditions. In addition, FRS 17
specifies the discount rate that should be used for pension fund liabilities: it should be equal to the current rate of return on a high quality corporate bond (AA rating) of equivalent currency and term to the plan's liabilities.
From the 2003 annual reports we obtain information for firms that have DB pension plans. Some of these pension plans are closed, i.e. they are not open to new members. Some companies also have pension plans abroad. When this is the case we collect information on the assumptions made for the valuation of UK pension liabilities, and on the UK pension assets and liabilities. The reason is that we are interested in the role of insiders as trustees of the pension plan, and the information that we have on trustees is for the UK pension funds.
A difficulty is that a small number of companies, which sponsor pension plans both in the UK and abroad, only report the total annual contributions paid into the plans. In other words, they do not distinguish between contributions to the UK plan and to the plans abroad. In these cases we collect information on the total contributions, but we are careful to keep track of the identity of such firms and perform robustness checks along this dimension. For those companies that publish their accounts in US dollars we use the exchange rate at the balance sheet date to translate the value of pension assets, liabilities, and contributions into pounds.
Insiders data
The publication entitled "Pension Funds and Their Advisers" contains information on the major UK pension funds. It contains information on the employer's activity, type of pension plan (defined benefit, defined contribution, or hybrid), number of pension plan members, who are the plan's advisers and actuaries, its assets, other financial information such as current contributions, and -crucial for our purposes -the names of the trustees of the plan. Not all of this information is available for all pension plans. Since we obtain information on the type of plan, its assets and liabilities, and contributions from the annual reports of the companies, from this publication we collect only information on the identity of the trustees and the number of pension plan members.
More precisely, for each Footsie 350 firm we inspect its annual report to learn whether it has a DB pension plan. Out of these 350 firms, only 203 have such a plan. We then use the book "Pension Funds and Their Advisers" to look for pension plan information for these 203 pension plans. Not all pension plans appear in this publication, and for a significant proportion of the pension plans that do appear, there is no information on the identity of the trustees. Because of these restrictions, our final sample contains 90 firms, which is 44% of the set of firms with DB pension plans. Obviously, we are concerned about a potential sample selection bias. If the availability of trustee information is correlated with firm or pension plan variables, it means that our trustee sample is biased.
To investigate these issues we have collected pension plan and firm data for all Footsie 100 firms, regardless of whether they appear on "Pension Funds and Their Advisers". Out of ninety-three of the Footsie 100 companies that have DB pension liabilities, nine of them do not appear in this publication. Closer examination shows that these nine companies tend to have smaller pension plans, as measured for example by the value of pension assets, than those that show up in the publication. The median pension plan asset values are 398 and 2,733 million pounds, respectively. For the remaining eighty-four pension plans, there is no information on who are the trustees for forty-two of them. In Section 4.2.3 we compare several pension plan and firm variables for pension plans with and without trustees information, to show that there are no statistically significant differences between the two samples. For the pension plans for which we have the names of the trustees (90 observations), we search the firms' annual reports for these names to see whether they are insiders or not. We classify as insiders those trustees who are executive directors or the secretary of the sponsoring company.
We construct our measure of insiders as being equal to the proportion of trustees who are insiders to the company.
Other data
We obtain financial information about the sponsoring firms from Datastream, including the total value of assets, profitability, leverage, taxes, investment, Tobin's Q, and number of employees. One interesting variable is the fraction of independent directors on the sponsoring company's board of directors. This variable is intended to measure the quality of the corporate governance regime in the sponsoring company. The reason is that there is large evidence, starting with Weisbach (1988) , that the correlation between CEO turnover and bad performance is greater in companies with more outside (or independent) directors.
In the appendix we provide a summary of the data sources and variable definitions.
Data description
Pension plan variables
We construct several variables from the pension data. 
The first variable measures the extent of over/under-funding of the pension plan, whereas the second one measures the extent of over/under-funding as a fraction of the value of the assets of the sponsoring firm. The latter is a better measure of the importance of the pension plan to the firm. To understand why, consider the case of a firm that has a large pension plan deficit according to (1), but very small according to (2). For this reason, and even though we report both measures in the summary statistics, for most of the regression analysis we use (2).
The third variable that we construct is a measure of portfolio allocation of the pension plan assets.
More precisely, we calculate the share of total assets that is invested in equities in 2003 as: 
The pension plan assets that are not invested in equities are mainly invested in bonds and cash, but some pension funds also hold a relatively small fraction of their assets in property (six percent on average for those which report owning property). Table 2 shows pair-wise correlations between several variables. The fraction of pension plan assets invested in equities is negatively correlated with pension plan surplus. On the other hand, firm contributions are positively correlated with firm profitability, and negatively correlated with firm leverage and pension plan surplus. Thus, firms that have a higher pension surplus, tend to 7 The minimum value for the share of pension plan assets invested in equities in our sample is zero, and corresponds to the pension plan sponsored by The Boots Company PLC (see Viceira and Mitsui, 2003 , for a case analysis). A zero or low share of pension plan assets invested in equities is the exception rather than rule, as can be seen from the summary statistics shown in Table 1 . Just out of curiosity, the value for the insider ratio for Boots is also zero. make lower contributions into the pension plan, or to have a "contribution holiday." The insider ratio variable is negatively correlated with the number of pension plan trustees, the log of the number of pension plan members, and the fraction of independent directors. The latter finding suggests that better governance in the sponsoring company (more independent directors) is associated with better governance in the pension fund (fewer insider-trustees).
The pair-wise correlations in Table 2 provide some support for the tax-arbitrage hypothesis.
Firms with a larger pension plan surplus tend to invest a smaller fraction of the pension plan assets in equities (and a larger fraction in bonds), and tend to be more leveraged. This is consistent with firms increasing leverage to fund the pension plan, and shifting pension plan asset allocation towards bonds. However, recall that our tax-arbitrage hypotheses, is that insidertrustees facilitate such tax arbitrage. The pair-wise correlations in table 2 are not designed to address this.
Selection bias issues
Trustees' names and the insiders measure are only available for 44 pencent of the pension plans.
We are concerned that this may lead to a sample selection bias. To investigate whether this is the case in Table 3 we compare pension plans and sponsoring firm variables for Footsie 100 firms with DB plans, and with and without trustee information. In columns two and three we show the mean, median, and standard deviation of several variables for each of the sub-samples. And, in the last column of the table we report the p-values for t-tests of equality of means (and medians between square brackets).
All variables examined -including firm size and profitability, pension plan surplus, share of the pension plan assets invested in equities, pension plan contributions, and fraction of independent directors -are not significantly different between the two samples. In fact, all p-values are higher than 20 percent. The lowest p-values are for pension plan assets (and liabilities), which are on average higher for pension plans with trustee information, than for those without trustee information. However, even for these variables the p-values are as high as 0.243 for assets (and 0.235 for liabilities), and the p-values are much larger when we instead consider differences in the medians. The numbers in Table 3 suggest that our sample is representative of the larger set of firms.
Results
Investment strategy
With both the agency and tax arbitrage predictions in mind, we first examine how the fraction of pension plan assets invested in equities is affected by the presence of insiders among the trustees.
We estimate the following specification: 
where i equities is the fraction of pension plan assets invested in equities, and i is the residual.
Among the independent variables we include the insider ratio, firm leverage, firm leverage interacted with insider ratio, and pension plan surplus over firm assets. Recall that the agency hypothesis predicts that more leveraged firms with a higher proportion of insiders should invest a higher fraction of the pension plan assets in equities, i.e. a 3 coefficient greater than zero. The regression results are reported in Table 4 .
In columns (1) through (3) we first include as independent variables the insider ratio, then add firm leverage, and then add the insider ratio interacted with firm leverage as well. Neither the direct effect of firm leverage, nor the direct effect of the insider ratio is significantly different from zero. However, from column (3), we see that the estimated coefficient on insider ratio interacted with firm leverage is positive and significantly different from zero (p-value equal to 7.4 percent). Thus, and as predicted by the agency hypothesis, more leveraged firms with a higher proportion of insider-trustees invest a higher proportion of the pension plan assets in riskier financial assets such as equities.
This result is also economically significant. To interpret economic magnitudes consider the estimated coefficients in column (3). For a company with a leverage ratio equal to 0.35 (the 75 th percentile in our sample), and an insider ratio equal to 40 percent (the 75 th percentile in our sample), the fraction of pension plan assets that are invested in equities is 6 percent higher (-0.129*0.4 + 0.8*0.4*0.35 = 0.061) than for a firm which has the same degree of leverage but an insider ratio equal to zero (the 25 th percentile in our sample). When we instead consider a leverage ratio equal to 0.47 (the 90 th percentile in our sample), the share invested in equities is 10 percent higher when the insider ratio is equal to 0.4 than when it is equal to zero. This result is consistent with the first prediction of the agency hypothesis. If a company is highly leveraged, insiders acting on behalf of shareholders have an incentive to engage in risk shifting, i.e. to increase the risk of the assets, which can be achieved by investing a higher proportion of the pension assets in equities.
Note also that a positive estimated coefficient on the insider ratio interacted with firm leverage is not what the tax-arbitrage hypothesis predicts. Recall that the tax arbitrage hypothesis predicts that firms increase leverage, use the proceeds to fund the pension plan, and at the same time invest pension assets into bonds. This implies a negative correlation between firm leverage and the share of pension plan assets invested in equities. In column (3) we see that the estimated coefficient on leverage although negative, is not significantly different from zero. Furthermore, if insider-trustees facilitate such tax arbitrage, a higher proportion of insiders and higher firm leverage should lead to a lower proportion of pension plan assets invested in equities, or a negative coefficient on the insiders ratio interacted with firm leverage variable. This is at odds with the estimated positive coefficient.
To provide further evidence on the tax arbitrage hypothesis, we note that the tax arbitrage view predicts that the higher the company's tax rate the larger the benefits of engaging in tax arbitrage.
Thus we should observe a negative correlation between the firm's tax rate and the share invested in equities. And if insider-trustees facilitate such tax arbitrage, we should observe firms that face a higher tax rate and have a higher proportion of insiders investing a smaller fraction of pension assets in equities.
To test this we calculate a measure of the tax rate paid by sponsoring companies. More precisely, we follow Petersen (1996) and compute the average tax rate as the ratio of the corporate tax liabilities to firm assets. In column (4), and contrary to what the tax arbitrage view predicts, we estimate a positive, although not statistically significant, coefficient on the average tax rate.
Furthermore, in column (5), where we do not control for firm leverage to give the average tax rate a better chance to work, we find no evidence in support of the prediction that insider-trustees allow firms to engage in tax arbitrage: the coefficient on the interaction term between the average tax rate and the insider ratio is not significantly different from zero.
In table 4 , and for all of the estimated specifications, we control for pension funding over firm assets. For most of the specifications the estimated coefficient on pension surplus is negative and statistically different from zero. Thus firms with a higher pension plan surplus at the end of 2002, tend to invest a smaller fraction of the pension plan assets in equities in 2003. There are two possible (not mutually exclusive) reasons for this negative estimated coefficient. The first is that firms with a larger pension plan deficit are more willing to take risk with the pension plan assets, since investing in bonds would amount to recognizing that the firm will not be able to make the promised pension payments to employees. The second, and perhaps more plausible explanation is that, due to the recent declines in equity values, those firms that in the past had (and still have) an investment portfolio tilted towards equities are more likely to be in deficit.
Overall, the results in table 4 seem to provide support for agency prediction 1, and not for the tax arbitrage prediction 1 that insiders facilitate tax arbitrage.
Pension contributions
We now focus our attention on contributions to the pension plan. The dependent variable throughout is firm contributions during 2003 divided by book value of firm assets at the beginning of the year. We estimate the following specification:
Contributions over firm assets * Insider ratio * Leverage * Insider ratio * Leverage * Pension surplus over firm assets
Among the independent variables we include the insider ratio, firm leverage, firm leverage interacted with insider ratio, and pension plan surplus over firm assets. The results are shown in Table 5 .
The first three columns estimate the effects of the insider ratio, firm leverage and average tax rate, also interacted with the insider ratio. None of these variables are statistically different from zero. In the first three columns the only variable that seems to matter is pension plan surplus over firm assets. The negative estimated coefficient implies that firms with a higher pension plan surplus (or a smaller deficit) at the beginning of the year make lower contributions into the pension plan during that year, a result which might have been expected.
Thus, from the first three columns of Table 5 we find no evidence in support of either agency prediction 2 or tax arbitrage prediction 2. One possible reason for this lack of statistical significance may be that the insider ratio is an endogenous variable: some firms (perhaps more leveraged firms) may have more of an incentive to place insiders as pension plan trustees. If pension plan members are aware of these incentives, they may try to prevent firms from doing so.
We will now deal with the fact that the insider ratio may be endogenously determined by estimating instrumental variables (IV) regressions.
Instrumental variable regressions
To estimate IV regressions we need to obtain instruments for the insider ratio. Valid instruments are those that are correlated with the insider ratio, but uncorrelated with the dependent variables (share invested in equities and firm contributions into the pension plan). Table 2 offers some guidance in this respect. Both the log number of pension plan members and the number of pension plan trustees are negatively correlated with the insider ratio, but uncorrelated with the dependent variables. These are two of the instruments that we use for the insider ratio.
From an economic point of view, the log number of pension plan members makes sense as an instrument for the insider ratio. To understand why consider a situation in which executive directors of the sponsoring firm wish to place corporate insiders as pension plan trustees, and this is not necessarily good for pension plan members. Then the number of pension plan members may be a measure of the power of plan members, or of their ability to prevent directors of the sponsoring firm from nominating corporate insiders as trustees of the pension plan. The negative correlation between the log number of pension plan members and the insider ratio shown in Table   2 is consistent with this.
Our second instrument is the number of pension plan trustees. One might object to our use of this variable as an instrument based on the fact that it is also likely to be somewhat endogenous.
While we agree with this, we note that if it is the case that the number of pension plan trustees is set first, and only afterwards are the trustees chosen, then the number of pension plan trustees is likely to be less endogenous than the insider ratio.
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The third instrument that we use for the insider ratio is the fraction of independent directors of the sponsoring company, which is a common proxy for the quality of the corporate governance. If better corporate governance in the sponsoring company translates into better corporate governance in the pension fund, one would expect a negative relation between the fraction of independent directors and the insider ratio. This is consistent with the correlation result obtained in Table 2 .
One objection to the use of the fraction of independent directors as an instrument for the insider ratio is that is not exogenous. The quality of the corporate governance may be the result of some underlying firm characteristics (Hermalin and Weisbach, 1998) . However, if quality of corporate governance at the firm level is decided before pension plan trustees, then the fraction of independent directors of the sponsoring company is less endogenous than the insider ratio. This is likely to be the case because the board of directors appoints some of the trustees. This is why we have decided to use it as an instrument. However, the results that we report below are not significantly affected by excluding the fraction of independent directors from the set of instrumental variables.
To assess the quality of our instruments, we have regressed the insider ratio on these instruments.
The R-squared of this first-stage regression is 21 percent, and all three estimated coefficients are negative and statistically different from zero.
Columns (4) to (6) of Table 5 show the second stage IV results for pension contributions. The main and important difference relative to the least squares regression shown in columns (1) to (3) is that the estimated coefficient for the insider ratio interacted with leverage is statistically significant. Thus more leveraged companies with a higher proportion of insider-trustees tend to make lower contributions into the pension plan. According to the results in column (5), for a company with a leverage ratio equal to 0.35 (the 75 th percentile in our sample), and an insider ratio equal to 0.4 (the 75 th percentile in our sample), the pension contributions over firm assets are 0.6% lower (0.015*0.4 -0.088*0.4*0.35 = -0.0063), than for a firm that has the same degree of leverage but an insider ratio equal to zero (the 25 th percentile in our sample). This is a large economic effect given that the average contributions equal 0.8%. This finding supports agency prediction 2. Table 6 shows the second stage results for the share invested in equities. Comparing Tables 6 and   4 we see that the IV results are similar to those in table 4, but the statistical and economic significance of the variable insider ratio interacted with firm leverage is higher. Consider for example the estimated coefficients in column (3). For a company with a leverage ratio equal to 0.35, and an insider ratio equal to 0.4, the fraction of the pension plan assets that are invested in equities is 20% higher than for a firm that has the same degree of leverage, but an insider ratio equal to zero. Thus, leveraged firms with a higher proportion of insider-trustees invest a higher fraction of the pension plan assets in equities.
Further Evidence
Corporate dividends
The agency hypothesis described in Section 3, and for which we have provided empirical evidence, predicts that leveraged companies with a large proportion of insider-trustees wish to invest a larger fraction of the pension plan assets in equities, and make lower contributions to the pension plan. One further prediction of the agency hypothesis is that these lower pension plan contributions should be accompanied by higher dividend payouts to shareholders (see Webb, 2004) . We now investigate whether in our data there is evidence for this prediction. Column (1) of Table 7 shows the regression results of pension contributions over firm assets on the insider ratio, dividend payout ratio, the interaction of the two, and further controls. We use profitability (rather than leverage) to control for firm performance because profitability is a natural determinant of the payout ratio.
Interestingly, and as predicted by the agency theory, we find that the estimated coefficient on the insider ratio interacted with the dividend payout ratio is negative and statistically significant.
Thus firms that pay a larger fraction of net income in the form of dividends, and whose pension plans have a higher proportion of insider-trustees, tend to make lower pension plan contributions.
Corporate investment
There are some instances in which the presence of trustees who are corporate insiders may be positive for both pension plan members and equity-holders. In particular, corporate insiders who are trustees may allow for a more efficient cash-flow management, by scheduling contributions to be paid into the pension plan so as to maximize the value of the firm. For instance, if external capital is expensive (as in asymmetric information models in the spirit of Myers and Majluf, 1984) , a forced payment into the pension fund may have the impact of reducing corporate investment below the optimal level.
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This inefficiency may be avoided if the management has control over the actions of the pension plan trustees. This is because a reduction in pension plan contributions may allow the firm to undertake such investment, which increases firm value, and benefits both equity-holders and debt-holders. Of course, this assumes that investment is efficient. If not, i.e. if the presence of insiders allows a reduction in pension contributions, and inefficient investment to be undertaken, this creates an agency problem as in Jensen's (1986) free cash flow theory. However, this is an agency problem of a different nature than the one we previously described. In this case the agency problem is between the trustee-directors on the one hand, who wish to over-invest, and equity-holders and pension plan members on the other-hand, who are negatively affected by this over-investment.
We test these predictions in columns (2) and (3) of Table 7 . More precisely, in column (2) we include corporate investment and corporate investment interacted with the insider ratio as independent variables. We find that sponsoring companies that undertake investments also increase contributions into the pension plan (the estimated coefficient on investment is positive and statistically significant). However, interestingly, a large fraction of insider-trustees allow companies to make lower contributions into the pension plan when investment is large (the estimated coefficient on insider ratio interacted with investment is negative).
The latter result indicates that insider-trustees are able to channel resources away from the corporate pension plan, and towards investment. The crucial issue, though, is whether this investment is efficient or not. With this in mind, in column (3), and instead of corporate investment, we include measures of investment efficiency, namely Tobin's Q, and Tobin's Q interacted with insiders. We do not find evidence that insider-trustees, by reducing pension contributions, enable firms to undertake efficient investment: the estimated coefficient on the 8 Consistent with this view, Rauh (2004) finds that capital expenditures decline with mandatory interaction of insider ratio and Tobin's Q is not statistically significant. 9 Of course, it is possible that Tobin's Q does not accurately measure investment opportunities, and for this reason the insider-ratio interacted with Tobin's Q variable is not significant.
In spite of this measurement issue as a caveat to our analysis, the results in columns (2) and (3) of Table 7 seem to suggest that insider-trustees allow firms to make lower contributions to the pension plan when corporate investment is large, but that such investment is inefficient. This is an agency problem between directors of the sponsoring company on one hand, and shareholders and pension plan members on the other hand.
Pension plan deficit
We now investigate further how the pension plan surplus or deficit affects firm contributions, also in the presence of corporate insiders. We have previously tried to interact pension plan surplus with the insider ratio, and include it as an independent variable for explaining investment strategy, and pension plan contributions. However, the estimated coefficient on this variable was never statistically significant (and the estimation results were not reported).
In column (4) of Table 7 we report some positive evidence that we have obtained for this variable. We find that companies with a larger pension plan deficit contribute more to the pension plan (the estimated coefficient on the pension plan surplus is negative), but less so if there are a large proportion of trustees who are insiders (the estimated coefficient on the insider ratio interacted with pension plan surplus is positive). Thus firms increase contributions to the pension plan to reduce the deficit, but less so if there is a large proportion of insider-trustees. There are two differences in this regression relative to the previously estimated ones, which explain the significance of the results. The first is that we only include in the sample those firms that have a serious shortfall as defined by the MFR rules. Second, we use a measure of pension plan surplus not scaled by firm assets.
contributions to DB pension plans in a sample of U.S. companies. 9 As an alternative measure of investment efficiency, we have used operating cash flow over assets, also interacted with the insider ratio. The estimated coefficient on the interaction term was also nonsignificantly different from zero.
Unlike our previous results on contributions, the results in Table 7 on dividends, investment and pension funding are not robust to an instrumental variables approach. Nevertheless we believe that they are interesting and suggestive of the agency problems related to corporate pension plans, and therefore decided to report them.
Actuarial assumptions
There is evidence that US firms manipulate the assumptions that they use for the valuation of pension plan liabilities. More precisely, Bergstresser, Desai and Rauh (2004) find evidence that managers increase the assumed rate of return on equity so as to increase earnings, as they prepare to acquire other companies. 10 With these results in mind, we have investigated in our UK sample whether the actuarial assumptions used are correlated with the insider ratio, also interacted with leverage. More precisely, we have investigated whether pension plans with a higher proportion of insider trustees choose assumptions so as to minimize the present discounted value of pension plan liabilities, by using a higher discount rate and a lower rate of salary growth. We did not find any statistical significant effects of the insider ratio, or of any other variables with which we experimented. We have also studied the assumptions on the expected return on equities and other assets with similar results.
There may be several reasons for this. One possibility is that insider-trustees lack the flexibility to choose a higher discount rate to value the plan's liabilities. FRS17 specifies that the discount rate should be equal to rate of return on an AA-rated corporate bond of similar currency and maturity to the plan's liabilities. Furthermore, in the UK there is much less of an incentive than in the US to be aggressive in terms of the assumptions on expected return on equities and other assets. This is because any differences between the assumed and the realized rates of return must be fully recognized in the year that they occur, and cannot be spread over time. Or perhaps a simpler explanation is that the actuaries rather than the trustees choose the assumptions used for the valuation of the plan's liabilities, and they are largely independent from pension plan trustees and sponsoring firm.
Conclusion
Over the last decades improvements in life expectancy have led to significant increases in the liabilities of companies that have promised DB pensions to their employees. In addition, recent declines in equity values have reduced the value of pension plan assets. The resulting large deficits mean that decisions taken within corporate DB pension plans have important implications not only for their members, but also for the companies that sponsor them. In the United Kingdom corporate DB pension plans are set up in trusts, with trustees being responsible for deciding the investment strategy for the pension plan assets, and setting the contributions that the company is required to pay to the plan. In this paper we have investigated how these decisions are affected by the presence of trustees who are also directors of the sponsoring companies, or trustees who are insiders to the company.
We have found evidence that supports an agency view, whereby insider-trustees act in the interest of shareholders of the sponsoring company, and not necessarily in the interest of the members of the pension plan. In particular, pension plans of more leveraged firms with a higher proportion of insider-trustees invest a higher fraction of the pension plan assets in riskier financial assets such as equities, and make lower contributions into the pension plan. These lower contributions tend to be accompanied by a higher dividend-payout ratio than what would be the case in the absence of insider-trustees. This is further evidence in support of the agency view.
We have also found that insider-trustees enable firms to make lower contributions into the pension plan when corporate investment is large, which benefits both shareholders and pension plan members if the investment is efficient. However, there is no such effect when we use a measure of investment efficiency instead of investment. This is suggestive of a further agency problem between the management of the firm on one hand, and shareholders and pension plan members, on the other hand.
There are a final couple of issues that are important that we clarify. First, although we have provided evidence that a large fraction of insider-trustees is a source of agency problems, the optimal number of insider-trustees may not necessarily be zero. The presence of a small minority of insider-trustees may help information flow between the firm and the pension plan, and be beneficial for both shareholders and pension plan members. Second, our evidence in support of the agency view is based on the effects that insider-trustees have on the investment strategy of the pension plan assets, and on the firm contributions paid into the plan. These are not measures of value destruction from having insider-trustees. Finding such direct evidence on value would be much harder. The dependent variable is share invested in equity. All variables are defined in the Appendix. The p-values shown in parentheses are adjusted for heteroskedasticity using the Huber-White correction.
(1) (2) (3) (4) 
OLS and IV results
The dependent variable is contribution over firm assets. In columns (4) to (6), insider ratio is instrumented by the logarithm of the number of pension plan members, the fraction of independent directors of the sponsoring company, and the number of pension plan trustees. The columns present the results of the second stage. The variables are defined in the Appendix. The p-values shown in parentheses are adjusted for heteroskedasticity using the HuberWhite correction.
(1) (2) (3) (4) (5) The dependent variable is share invested in equity. Insider ratio is instrumented by the logarithm of the number of pension plan members, the fraction of independent directors of the sponsoring company, and the number of pension plan trustees. The table presents the results of the second stage. The variables are defined in the Appendix. The pvalues shown in parentheses are adjusted for heteroskedasticity using the Huber-White correction.
(1) (2) (3) (4) The dependent variable is contribution over firm assets. The variables are defined in the Appendix. The p-values shown in parentheses are adjusted for heteroskedasticity using the Huber-White correction.
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